Low glucose-enhanced TRAIL cytotoxicity is mediated through the ceramide-Akt-FLIP pathway.
To examine whether the tumor microenvironment alters cytokine-induced cytotoxicity, human prostate adenocarcinoma DU-145 cells were exposed to tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) and/or glucose deprivation, a common characteristic of the tumor microenvironment. TRAIL alone reduced cell survival in a dose-dependent manner. Glucose deprivation alone induced no cytotoxicity within 4 h. However, the combination of TRAIL (50 ng/ml) and glucose deprivation for 4 h increased cell death and PARP cleavage by promoting activation of caspase-8 and caspase-3, relative to that of TRAIL alone. Similar results were observed in human colorectal carcinoma CX-1 cells. Data from immunoblotting analysis reveal that glucose deprivation-enhanced TRAIL cytotoxicity is inversely related to the intracellular level of FLICE inhibitory protein (FLIP) but not that of death receptor 5 (DR5). Results from mass spectrometry show that glucose deprivation elevates ceramide. The elevation of ceramide may cause dephosphorylation of Akt and maintain dephosphorylation of Akt in the presence of TRAIL and then subsequently down-regulate the expression of FLIP. Taken together, the present studies suggest that glucose deprivation enhances TRAIL-induced cytotoxicity through the ceramide-Akt-FLIP pathway.